Background & Importance: Acute epidural hematoma is a very rare complication of ventriculoperitoneal shunt insertion. The insertion of a ventriculoperitoneal shunt can cause sudden decompression of the brain, subsequent to which epidural hematoma occurs due to CSF drainage. To our knowledge, there are only a few cases of acute epidural hematoma in the literature which required acute evacuation.
Introduction
Epidural hematoma in the operative site is an uncommon morbid complication seen in neurosurgery. Epidural hematoma after shunt insertion was reported as isolated cases in literatures (1) (2) (3) (4) (5) . This case is reported with the intention of comparing and contrasting the risk factors and mechanisms with similar ones documented before. It is also intended to promote insight into one of the rare complications following a common procedure, which can easily been prevented from or, in case of occurrence, detected and treated accordingly.
Case Presentation
A 30-year-old man was admitted to our ward with presenting complaint of morning headache, nausea and blurred vision. Endoscopic surgery has been carried out twice, 55 and 34 days before, respectively, with the aim of opening the wall of suprasellar arachnoid cyst. Nevertheless, signs and symptomsnausea, vomiting and blurred vision, failed to resolve. Given the hydrocephalus and communication between the cyst and ventricular system in the MRI (Figure 1 ) and CTventriculography (Figure 2 ), persistent papilledema and ataxia, we decided to treat the patient by applying a medium-pressure ventriculoperitoneal shunt. A ventriculoperitoneal shunt with a medium pressure flow control valve was inserted through a right temporooccipital burr-hole. Two hours after the end of the surgery, the patient's consciousness decreased (GCS= 13), developing left hemiplegia. An immediate brain CT scanning revealed a voluminous right temporoparietal epidural hematoma (with about 75 milliliter volume) (Figure 3 ). The patient was taken to the operating room where a large temporoparietal craniotomy was performed following the ligation of the distal catheter in the upper chest. The posterior border of the bony flap was the temporooccipital burr-hole. Origin of the hematoma was terminal branch of the posterior division of the middle meningeal artery. Due to a large epidural dead space after the removal of epidural hematoma, we had to infuse more than 100 milliliter of normal The patient was alert, but hemiparetic (upper limb 2/5 and lower limb 3/5) on discharge, with the complete resolution of the headache. Papilledema, however, took longer to resolve during follow-up, whereas hemiparesis persisted for more than four months with complete recovery after that.
Discussion
A drastic decline in the ICP may well cause subdural collection following ventricular drainage, particularly following chronic hydrocephalus in those with craniocerebral discrepancy (6) . Nevertheless, epidural hematomas rarely occur in such cases owing to the adherence of the dura to the skull (7). Even so, it occurs in younger patients (1) (2) (3) (6) (7) (8) at anatomical sites in which pathology is more likely to be detected (parietal and frontal regions) (4). Another explanation is that the dura arachnoid attachments are more considerable than skull dura adhesion in certain cases, giving rise to epidural hematoma (EDH) rather than subdural hematoma (3). This can often be seen in infants whose dura matter is loosely attached to the inner cranium (9) . Detachment of dura matter from inner table of the skull may initially cause dural and diploic veins bleeding, thereby widening the gap between the dura matter and bony arterial cannels, which, in turn, causes dural arteries tearing (7). Another theory state that what has led to the shrinkage and thus segregation of the dura from the skull regards excessive coagulation of the dura at the burr hole prior to incision. Valveregulated shunts, however, diminish subdural collections following drainage, so do the same in cases of epidural hematoma (7). The incidence of epidural hematoma after ventricular shunt operation was 5.6% in adults and 0% in children before the advent of valve-regulated shunt (1). In our knowledge, 15 acute and 7 chronic cases of epidural hematomas were reported after valve-regulated shunt placement in the literature (2, 3, 5, (10) (11) (12) . Epidural hematoma often becomes symptomatic soon after a neurosurgical operation, whereas diagnosis can be procrastinated in a case of an efficient shunt which helps reduce intraventricular pressure and volume. As in this case, it may merely present as headache, or seizures in delayed ones (7) . Hematomas were unrelated to the burr-hole sites in most of the acute epidural hematoma cases due to a ventriculoperitoneal shunt, occurring more frequently in the frontal region (1,4) ; this can be explained as there are stronger attachments to bone in the posterior rather than anterior cranium (5). In our patient, the hematoma was related to the burr-hole site. We believe that the forced introduction of the ventricular catheter through a narrow dura matter hole coupled with volumetric drainage of CSF in our patient who had been chronically high ICP pressure had led to the detachment of dura matter and subsequently huge epidural hemorrhage. There are two distinct approaches for treament of epidural hematomas in these cases; conservative and surgical, the choice for or against of which depend on clinical setting, age, time of bleeding, size on CT-scan, extent and thickness of the hematoma and the presence of midline shifting on CT. Any rapid accumulation in children and younger adults must be treated surgically. This condition can be prevented with bearing of the following precautions in mind. First and foremost, ventricular catheter must be applied only with minimal CSF spillage. Besides, pressure valves must be selected accordingly (medium or high pressure valves have priority). The patient should return to upright position slowly and gradually, while follow up CT-scan is routinely performed. The use of any flow rate-limiting system including an antisiphon device will be of great benefit (7). We also believe that creating an opening with an appropriate 
Conclusion
Development of epidural hematoma after ventriculoperitoneal shunt surgery is a devastating complication. Dehisensce formation between the skull and dura matter, which may be facilitated by lax adhesion between the two, is a common underlying pathology. We recommend a close post-surgical observation for immediate diagnosis and re-operation of this event.
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